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Lassen Known Geothermal Resource Area, California:
Audio-magnetotelluric, telluric profiling and self-potential studies
by

K. Christopherson, D. Hoover, V. Lewis, B. Radtke, and R. Senterfit

During the summer of 1979, geophysical work was done in the Lassen
KGRA in northeastern California to assess the geothe;mal potential of the
area. As part of the study, 68 audio-magnetotelluric (AMI) soundings were
made and 2 telluric and self-potential (SP) profiles were done. For
descriptions of these techniques and the equipment used see Hoover et al
(1978), Corwin and Hoover (1979), and Beyer (1977).

The AMI station locations are shown in figure 1. The - scalar
resistivities (table 1) were contoured for 7.5 and 27 hertz data at north-
south and east-west E-line orientations (figures 2 through 5). The
contour maps are complex, reflecting both lateral changes in geology and
geothermal activity.

The locations of the telluric and self-potenéial traverses are given
in figure 6. The profiles for traverse 1 (figure 7) show varied SP and
telluric responses. The variations are probably geologically related with
the drop in SP voltage and telluric resistivity on the east end of the
traverse caused by a lateral lithology change.

The profiles for traverse 2 (figure 8) show a sharp drop in SP
voltage combined with a sharp increase in telluric resistivity near
station 6. This could be associated with large-scale intrusive features

(a ring dike?) which trend to the northwest.
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TasLe L:  U.S. GEOIOGICAL SURVEY AJM.T. DATA IOG | assew KGRA (A

Jome V379
pa = observed apparent resistivity in chm-reters
N = number of obscrvations
Er = standard error in ohm meters " = = no data
neoTE" - Telluric line orientation indicated with station numbers.
o FRUEQUIFNCY
No. 7.5 | 10 14 | 27 76 | 285 | 685 1.2x{ 3.3k| 6.7K| 10.2K |13.6K
Ins| P2 (22,6 {204 |50 | 252 230|525 430 | 39.9 [103.]
Nyt |7 )9 leloe |7 5| 5
Er 22 .

(.22 | 246240 | 126 |[95 |55/ 53| /05| —
w19 | 1.9 |ize | 7307521799 —+—1— | 7% | 76.0 |L36.
Nl 7 |lyv 169 | 7 | A

BV o70 {204 0.5/ | cvel 0g/ | 2.4 z2.02| — -
INs| P | s00 | 4581437133259 | 26 2t/ V48.1 | 131.
SN

8 S 8 2 7 7 7| s |/

Ec -

3.38 |45/ 1345 |47/ | v.85| (.43 53/ | zo¥ | —
200 | B V51t | 762 {457 | 300 | 334 510 472 |52.3 {745

Nlagle | wlioolml 91 & | .« |/

B V29 V28272 07]08/) 6L3] o8l — | —
s 172 1223 | 322|218 | 252 1283 3.4 —4—F— 340|296 |57.3

J

Nl 5 19 | 721718 g8 | « /

B 357 425|109 172 {130 |2.02 209 13.31 | —
12w |52.8 |28.0] 409 | 277|375 | 309 | —)——f— 453|293 |/89.

N

71 9 /o] 715 A /s
Er 1380|348 24/ | /79|80 |4.02 /3| — | —
1pa . 7 7 '
s 0 | 1olz27 V475 Von | 4.2y —f—— 1 {634 | 21.0 |84
N
0 B 7 I 8 | £ 2 ¢/
Er . ,
.22 13.3112.79 16831216 | 143 o4z | — | —
7
Howl? 1 195 213 | 207 [40.2 | o | er7| ————— | 770 |73.9 | 135
N ~ . .
e el |88 VAl VARl
Er
135 | 1721270 {302 | 745 19.19 o9y - -




U.S. CGROTOGICAL SURVEY AJM.T. DATA 10G Lassen KCGRA CA

o i Jouc 91
pa = obscrved apparent resistivity. in ohm-mcters
N = number of obscrvations,
Er = standard error in ohm meters " = = no data

"NOTE" - Telluric line orientation indicated with station numbers.

I FREQUITCY
No. 2.5 1 10 | 14 {27 | 76 285 685|1.2r] 3.3k| 6.7K| 10.2K[18.6K
5w | P2 oo, | bbb} 77,9 113 {1bl, | 435 ——~4— | 111. | 87.1| 327
Nlg |9 ] o | 8 8 9] ! /
Ex 3.0 5821402 /0 :L7.é oy .35 — —
saw | P 1495|514 | 742 |9.34 | 25./ | 49.0 — w2147 | 107
Tzl e lel el 7 2 A Vi
B 1022 1049 lo.2b | 072 /.35#.1,74 : Lyl — | —
bns paA 283. 1 /19. | L3.2|86.7| 133, .2010‘ —— 179.4 | 92.3 | /54.
S le el 9] 9l " 3 | 7 |/
B\ 244 | 200|478 | 105 7158 /2.0 | 452|573 | —
baw{P2 |29, 50.2 1487 570 //8. '/éB. et Nz7./ | /25| 2¢/
N2 le 91wl ols | RIS RY
Ex 24.8 22.7 296 1479 1 9.481 /9.9 W ,2;3‘/ ~|—
7‘}Js fa 235 | 307 27,‘;’ 53.5 /.2/; A/§ J. ;ﬂ**‘”—“ 90.9 | /189. | 486.
Ml el 7lagle | el 7 9 | 1 /
Gl 25 B P P e e A I P e
60| 1109 | 211207 |03 et |97 | —A—T |23 |sw0 |20
Mg ol ol 7le | o |/ |
2y gz lee bz 1305 |82 (51| — |—
Brs pa \32. 18724 | /13| 119. |03, 2?7.@ 027/ 0.2 | /o,
L /D 7 o [o /"t 7 3 / /
B\ a23 iz |30 679 | 452 522 ood | — |~
Qew P2t e, s R2.2 440 {398} 42} —{ | 7?.15 595 132.5
Nl Ve iz o s |y ( [ G
B 59 259 | oo | (74 295 {082 el — | oo

2N



U.S. GIOLOGICAL SURVEY A.M.T. DATA 1.0G Lassen  KGRA CA

pa = obscrved apparent resistivity in ohm-meters Jowe 179

N = number of obgervations

Er = standard error in ohm mecters -~ = no data
"NOTE" - Telluric line oricrﬁ;ation indicated with station mpdbors.

i JOINDRRIN 'S

No. 7.5 10 14 27 76 285 685 | 1.2K] 3.3K] 6.7} 10.2K|18.0K

9ns | P2 103 122, 81.9°| 39.) 59.5°| 877 852y, |200.
N1s5 |5 |4 L | & | 5 G / |
EX 4 i9¢ 1150 19.9 [giz | 2.2614.69 Lol — | T

Jew | P2 229 |20.3 ﬁ.?‘z 20% | bo.D 213.7' —_ 227.| 2v4 {502
N b 8 v L |8 Y 7. / /
B g0 (300|207 | 273 420|170 7970 7 | —

lows| P 167.9 | 39.8 |45,/ |547 |324 |207| Ao |52.3}279 | 309
Nlelsl bl 9| 717 5 1/

B ok 9330225 |5.53 | 180 |3.70 ol — 1 —
loaw | P2 1323 1195 |28.3 | 29.0 | 448 1279 | ———F— |59.2|242. | (oG,
"l )y Lizliel b | 4| /|

=g 20| (0o (252|267 | 2751 20 | Iu/| — | —
ns | P2 2g3 | 5dd| 494 1 725 679 1448 | —t——— | 20.3 |40 | /1.
P19 718 B1 &7 /o /7
T |4.35 | 8021129 |5.04|4.33| 342 096 | — | —
lew |% | 22.3| 200|330 |20.8 702 79| —dd— /30| /37 | /50
"zl 708 o iz ¢ |/ |7
e 199 | 250|125 | 049 230 pss| — | —
vns |P2 V202 \255) 314 1.9 153.3 178 | —F-— |- — | /50|59 1 | ¥so.
Mls o7 71 e | 8|5 -\ /) s
B\ 273 is5l225| 24\ d82)| 272 sio| — |-
vad |70 |45 | 465 4.5 | 3257|1328 |Bbe | — |- = L | 87 | 974 | s
"o U elulizl sl ¢ ol /7 |/
Mo lyae| 3750230 (043 | 139 34/ 70— |-




U.S. CFOLOGICAL, SURVEY A.M.T. DATA 1.0G Lassens KGRA CA
U.5. GROLOGL M. 06 ,

pa = obscrved apparcnt resistivity in ohm-mcters Tone 1979
N = number of obscrvations '
Fr = standard error in 91\111 meters - = no data

"WOTE" - Telluric line orientation indicated with station mmbers.
- FITQUENCY,

o. 7.5 | 10 14 27 76 285 6851 1.2} 3.3K| 6.7K| 10.2K |18.6K
B P2 (4571 705 |56 | L8 [ 45.b 15, | —t— 1" |192.] 764 1297
Nijol &l 9 lo | 818 7 J |

Eols598| (72422492 2.08]| 407 559 — | —
Pew| P |36z [35.8 | 474 |29.5 |58.2| 742 344.1696. | l033-
N8l 718 |8 Jiz] 0 8|/ /
B 2,03 12551145 | 643 | 259 |2. 06 Bt — | —
Ios| P 129.7 1544 149.8 | 837| /88, | 192. 26,9 | /54| /98.
Nl/o |9 9 1,018 7 7 |/ /
B\ 75716008 13,7435/ | 732 8.40 (/7] — | —
AMed|P? 23,4 | 3331452\ 472\ (25746, | ——— la5.2| 136. |34
N9 | ylio T lwi7 91 / |/
B | o | 72| 0t |54 | 452" L) 294| —| —
1502 |28 | 308|280 | 304 2950 300] ——t— 1935 104 |35
"o 919 lo| o] to 9 / | 8
1334 4,201 2.07 |3.4513.27| 69 oL2| — 1089
B0 " |1b. 122.0123.9119.) 12461309 | ——"t— | 235]/49. |b5D
Nl liotn Lol izl 1o 2 / /o
B o5 200069 |23 | L1z /58 Lel | — | Y
ous [P 129.8 |26 f | b [32.7 144 | %o7] —T 7| |586]|20.6 |32.]
Y1919 11z} 9 o] 8 FARVERY
Pr s 265|300 |3.02]| 060 | 014 0.3¢| — |—
o) |7 | 7286] 494|290 | 243 |3.33]35.69| —|-——| " 1398 |8.18 {28.2
i 540 517 |1 2o 9 /] |/
MLy ot oot o 0.09) O o7\ — |7




U.S. GEOLOCICAL SURVEY A.M.T. DATA J.OG

Lassa KGRA CA

Jone 19
pa = obscrved apparent resistivity in ohu-meters
N = nuuber of observations
Er = standard error in ohm meters - = no data
"NOIT" ~ Telluric line orientation indicated with station nunbers.
. UNGEALIN N
No. 7.5 | 10 14 | 27 76 | 285 | 685 | 1.2K| 3.3K| 6.7K| 10.2K}18.6K
[ Tws Pal 39 |42z |229 |42 | 88.0] 799 (z4. | 3898. | 258-
Nliz {8 ]| i |0]8 R T = K
Er #4921 585|205 | 2.7 | 4701119 /3.5y — |—
e | P | stz 0i3.9 (1.8 ) 204 1530 917 ———"1—  |i#0. | 206. | r23.
N /0 7 9 11| 0 2 9 /|7
Er o868 | 145 (097 | /6! |z.2¢| 3.4% _9.33 - | —
\gos | P2 | /54 | 15571 2.98.| /0.8 | /4.9 5.9 —t—— = |/9 | 53.2]| to7
NV =2Vtg lw o vt o4 el /
VE 1 7000209 | 085 | 072 | 0.82] /25 AV lez| — | —
Baw | P 1859 |93/ |r0-2 |06 |t 1758 - — | s | 595 {373
o A TR e e o B B N A N R N
o2 | 475 089|413 o.?fj Le/ V| . (o | — | —
Qs |72 |39 | 472.] 569. | 4. | 373 2v6. | — V35 | 670 | 247
S I T A N e -2 -0 e o F N (V20 A
BN g | sonl 143 12931379 |27,/ . 1397 = 1 —
9ew | P | /138 | w8.| /38. | go. | 88.9 | —A——t— 27.¢ |80 7| s5a
Nl la lwlwe e | il R
BN 22l 9| e | 3o | 252 Loy loes | — | —
200 |72 122, | 29.8 | 220 | 177 |95\ s | —f—t— {2/ /791302
Nt 2 18l ol 6|9 el 7|7
B \395 472 254 | 128 | 180 | 152 g0 | - | —
2000{%Y 209 12t \2s12 {73 1233 384 A1 99.2| /e8| /56
A N 72 VA 72 RS- N 91 + |/
M9z s (492 \ass |oes | loz )| 2.971 — |—




(&4

CGRA, CA

U.S. CROLOGTCAT, SURVEY A.M.T. DATA 10G Lassen
JonE \TI?

pa = obscrved apparent resistivity in ohm-meters
N = number of observations " :
Er = standard error in ohm meters - = no data

YNOIT" - Telluric line orientntioh indicated with station numbers.

] rRDALL Y

Sta.

No. 7.5 10 14 27 76 285 685 | 1.21) 3.3K] 6.7K1( 10.2K|18.0K
2wl P [ 1ol 1168, | US- 128 123, | 96.7 28.7| 134 | 170.
Nilg s |,2lm0)9 | 8 91 ¢ |/

Ee N op 71 16.419.0/1) 8531570 0./ (54 — | —
1 7
2Uad| P2 112, 1e13° 120 Lol 170 (w4 | —4—1Ft— {47 | Sk, | 9b.9
Nls |24y 519 7| ¢
A 180V osS | il {449 | 297 5.0 s50 | — | 439
2205 PN L2V 1071 70.2.) j05. ] Ls.3]378 s D s56.01275.383.
N 31 % 117 & - | to 91 1 /
5.271185 | b1Y | 8.98]3.79| [1¥ 255 — | —
200" | 508 4.8 610 | 09.7] 9681995 —f——1—— |266 |257 |23.7
N /o | 1z o 4z |z 9 / /
Bl ysg | 3474 2.2/ |a95 | 7001537 4yl — | —
230s | P2 | 26.029.0 [ 478878 | 1. | 8% — 52.6| r03.| 1¢9
N 9 7 /‘o /s R 71 /1 |/
oo, 10591297 |7.77) 1y |48 397, — | —
2300 |P2 s 0| 2491954 | 742 172 30. V1 244 | /1.
N Gl | 7 a | |9 Ll 7/

B 254 03511/ 287 | 1.70 | 403 98 | — -
295 1PE dodo. | 1290 914 | 34 |20z | sss | —- — | /35. | 788. | 295~
Mls 19 |9 9 | 7 |7 o\ ¢ |/

Er | . g P _ —
[7.7 V242 {224 | /2.5 ] 885 |20.7 g.331 —
24 \" 1370 1359|537 | 9.4 2ee {269 | 1T {579 | s008. |05
i / 2 ? / _‘)’ /12 //// 9 T/ / /
Sl EE ETS R Iy e 1T g | -




U.S. GIOTOCTCAL SURVEY AM.T. DATA TOG | asccns KGRA (A

pa = obscrved appurent resistivity in ohm-meters Jowe 1979
N = nuuber of obscrvations, 4
Er = standard error in ohm Iclers " "= = no data
YNOTE" - Telluric line orientation indicated with station numbers.
o EREQUITICY
No. 7.5 | 10 14 | 27 76 | 285 | 685 1.2K| 3.3K} 6.7K| 10.2K |18.6K
250e) P2 [e2.0) 579 L wos. |17 | 3dl (277 | —f=——)— |u3 |30.9 %,54
g 7 71 5 )| o : 1 9 A
B V798 Lozl iz | iz0l 277 179 0.4z — —
2500 P | 29 2| 30.3| #.2|55.9| 12/ 123 2.2 152.9 | 5.4
N L -3 VR W i (3] 2 | & / o
VA 204 | 2.07) 265 -z.gf/ 791 {452 /34 — | 3.3¢
Jbws| P2 | 4.8 6.5 74,1 1124 |zto. | 242. —_—t (04| 229. c/ .
N ¥ /O 12} 1/ 9 /o ’ b / /
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observed apparent resistivity in ohm-meters

LAssen LGRA | CA

—

Jone 1979

fla : nunber of cbservations
Er = standaxd crror in ohm mcters - = no data
"NOIE" - Telluric line orientation indicated with station nurbers.
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U.S. CIOIOGICAT, SURVEY AJM.T. DATA 10G

olsorved apparent resistivity in chm-meter s
N = nuiher of obsurvations‘
Er = standard crror in ohm meters

LAASSED Kfﬂﬂ/\ (A
Fovg 1919

" "= = no data

"NOIE" - Telluric line orientation indicated with station mmbers.
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pa = obscrved apparent resistivity in ohm-meters Swe 19
N = nunber of ohcorvations
Er = standard error in otm meters T e = no data
"NOTE" - Telluric line orientation indicated with station numbers.
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b e
pa = cbserved apparent resistivity in ohm-meters
N = nuber of ohscrvations
Er = standard error in olm mcters " "= = no data
"NOTE" - Telluric line orientation indicated with station numbers.
o FREQENICY
No. 7.5 110 | 14 )27 | 76| 285 685 1.28] 3.3k| 6.7x| 10.2K [13.6K
yaus| P2 0o, | 792 %00 | 09 {974 205 ——1— 1370}40.8 |aob.
NVve {700 Vil 7 - L [
B 128 | (.o7]2798 | 488 | sy | 47 .00 — | -
pa| P lset {500 | 5741 974 | 0414/ | ————|22.2] 255 . | 431
Nl o legl nlre]lw] b | 7 ay
B 20/ 1259]3.3%(3.79 |4¢3|597 298] — |~
Bos| P 140, 4 192.01 3481 1.7 | 2. | /57, ——1 | 520 11195 -
Yadg ol Wl 9ls| 3 (]
EEd22g . 71122 {5.02l 0.2 it 70| ~ |~
3] %2 1910 Jlod |51 1 |4o.1 198912051 —f——— |io%. | 730 |20,
A I VAR N7 A PR A | g | |1
= 18.00l(0.014.39 24513757 /8.0 el — |7
s |2 1057 |02 |78.0 1929 1919 |ibo. | —f———f— | 23¢-| gbs.|13%.
Nlg e | 7 o) 12| 4 o | ]!
217 | o2l | 4e 62029 ¢ .90 — |7
Y|P |51 3 |35.0 | 436 |378 | 659 (232 ———|— | v/ |acg0.| 549,
N lw |5 g /2] 7 = ( /
B y9) V22 200 289 g.1F | 3.27 718 — 1
U5 1P bz | 3073 92 |25 |sa7 | —| | — [wad | 7 | 30t
Nt240a 1t 91wl o 7 (| v
B o di |30l 203 1353 348 | 78 i) - | -
Ya)1P Vg8 | igol3r0 | 319 {72 | 2m | —4-—| — — |57 488. | as2.
NVt el os [
SR AF AR E of | 1.0 8} T T

5




U.S. GEOTCICAL SURVEY A.M.T. DATA I0G  |accen KaRA (A

pa = obscrved apparent resistivity in chm-meter's Sove 1919
N = number of obcorvations
Er = standard error in oim meters . = =no data
"OTE" - Telluric line orientation indicated with station numbers.
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Jowve 919
pa = okserved apparent resistivity in olhmfmters
N o e ooor in i maters © ‘- = o data
"NOTE" - Telluric line orientation indicated with station numbers.
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Lasscd YalA (A
“Tone 1979

pa = observed apparent resistivity in cohm-meters
N = nurber of cbcervatiens
Fr = standard error in ofm meters T = =nodata
"NOTE" - Telluric line oricntation indicated with station mumbers.
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Er = standard error:

U.S.
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olserved apparent resistivity in ohm-meters:® -
N = nuier of cbocrvations

in omm meters

Jone

b —.

" e = no data

YNOTE" - Telluric line orientation indicated with station numbers.
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pa = obscrved apparent resistivity in chm-meters

N = number of observations
Er = standard error in ohm meters - = no data
"NOTE" - Telluric line orientation indicated with station numbers.
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L Asser KGRA CA

pa = obsorved apparent resistivity in ohme-meters Jove W9
N = number of observations
Er = standard crror in ohm meters ~ = pno data

"NOIE" - Telluric line orientation indicated with station numbers.
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